INTRODUCTION
Up to now pipe-smoking machines have been built in a way principally equal to cigarette-smoking machines: during a fixed, ~hort, time a puff is taken followed by an interval, also fixed (1, 2., 3). This method seems to be correct. Yet Elmenhorst (1) pointed out that the variation coefficient of the mass of the total particulate matter is lowered by smoking a pipe by interrupted puffs. With this in mind and looking for a smoking method more similar to pipe-smoking, we developed the following time-regulator.
THE TIME-REGULATOR
Studying pipe-smoking we found that the shortest puffs last no more than 0.5 sec and the longest puffs about 2. sec. The intervals varied from 0.5 to 120 sec. Furthermore, we did not find any regularity in the sequence of the puffs and intervals. As it is rather difficult to construct, in a purely mechanical way, a smoking machine working on the above mentioned scheme, we developed the photo-electric equipment shown in Figure 1 . In this equipment, we used an endless belt with holes elf between 1..0 mm and 2.7 mm with different interspaces. In this way the puff duration varied between 0.2 sec and 1..8 sec. It took 4 minutes to reach the starting-point again. In order to measure the puff duration and intervals, a magnetic relay was connected parallel to the terminals of the solenoide valve. This relay switches on and off a rectified, flattened current of 2.2 V. Closing this circuit with a resistance of 3 K!J and, parallel to it, one of 3 M 300 !J, it was possible to connect the terminals of the resistance of 300 !J directly to the entrance of a recorder. With a paper velocity of 6oo mm per minute, 1. mm passed in 0.1. sec. In this way, the puff and interval duration was transformed into the distance between starting and stopping points of the recorder pen.
• Presented at the meeting of the Smoke Study Group of COR.ESTA at London, September 1969. The total cycle was determined ten times. Of these 1.0 graphs, the same 9 puffs and 9 intervals were measured in 0.1. mm (o.o1. sec). The results are given in Table' 
The total smoking cycle was 239·97 sec, divided in total puff duration of 57.1.3 sec and a total interval duration of 1.82.84 sec.
SMOKING TESTS
In the smoking tests we used a pipe of the specification of Figure 2 . A plexiglass mouthpiece (end) was fitted to the stem; at the other side it was connected hermetically with the glassfibre filterholder. The screw bowl made it possible to weigh the amount of tobacco after filling and to determine the draw resistance independently of the smoking machine. A ring of p.t.f.e. prevented air leakage between stem and bowl. After some preliminary experiments we came to the following method of operation: mass of tobacco: draw resistance: draw vacuum: puff volume:
1. g per pipe 8 mm water pressure 1.4 mm w.p. 1.0 ml/sec.
To light the pipe we used 4 puffs of 1..8 sec with 3 intervals of the same time. The stem had to be cleaned after each run to prevent the stem condensate of the first pipe from coming into contact with the filter during the smoking of the second one.
. Two blends of tobacco were smoked: Maryland and Mixture. To smoke the Maryland we had to run 6 cycles: total time 24 min; total puff duration 342 sec; total puff volume 3420 ml. To smoke the Mixture we had to run 1.1. cycles: total time 44 min; total puff duration 627 sec; total puff volume 6270 ml. The results of the experiments will be found in Table 2 . The fact that the standard deviation (s. d.) and variation coefficients (v. c.) of the crude condensates are higher than those of the dry, shows that the moisture content of the CM-1.1.3 filters varies more than the dry t. p. m. A possible reason for this is the not quite uniform filling of the bowls, and the difference in smoking time between Maryland and Mixture. This can be the reason for the relatively high s. d. of the dry condensate. These points will be investigated. 
RESUME
Une machine a fumer la pipe est decrite qui repond mieux au fumage nature} que les appareils developpes jusqu'ici. Le reglage de la duree des bouffees et des intervalles se fait par une cellule photo-electrique et par une bande perforee sans fin. La reproductibilite de la duree des bouffees et des intervalles est bonne. La reproductibilite du rendement en condensats sec et humide sera le sujet d'etudes futures.
